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vii FOREWORD This special publication contains research articles presented at a symposium sponsored by Division C-2 of the Crop Science Society of America, the USDA-ARS, and the Rockefeller Foundation. At the time the symposium was planned, the conveners had no notion that the USA would suffer the catastrophe of 11 Sept. 2001 or that bioterrorism would become a major issue for agronomists, crop, and soil scientists. The event of 11 September and subsequent events have made this publication essential reading as we seek methods for assessing the status of our Nation's crops.
The conveners of this symposium provided a venue for the exploration of remote sensing as a tool for measuring plant growth and assessing plant stress. The authors and editors represent a cross section of the leading expertise from industry, government, and academia and the articles report on well known as well as new technologies. The four sections of this publication contain articles on digital, magnetic resonance, reflectance, and fluorescence imaging techniques.
Clearly, remote sensing is a tool that will allow for timely monitoring of plant health across many scales. At the local scale, it provides a tool for farm managers to better assess where and when nutrients or pesticides may be required. Proper timing and placement will increase the efficacy of such treatments and reduce the potential for unintended environmental consequences. At county and regional scales, remote sensing provides an early warning technique for monitoring crops for unusual outbreaks of insects or disease that may be natural or man induced. The authors and editors have produced a useful and informative publication.
The American Society of Agronomy, Crop Science Society of America, and Soil Science Society of America are grateful to the Editors, the organizing committee, and the authors for their untiring efforts at creating this excellent publication. We also are appreciative of the contributions made by the USDA-ARS and Rockefeller Foundation. 
PREFACE
In these times when agriculture is being forced to become more efficient than ever before, to produce higher quality, safer foods while maintaining a quality environment, producers are feeling the need for a higher degree of hands-on management. Society already has many examples of sensors that monitor physical processes and automate our lives. Technologies to monitor biological processes like human health are commonplace in medical facilities, but techniques and devices to monitor crop growth and stresses are not yet commonly used except for high value crops.
The symposium "Using Imaging and Spectral Methods to Quantify Plant Growth and Stress Responses" was held at the 2001 American Society of Agronomy Annual Meeting in Charlotte, SC, and sponsored by Division C-2 (Crop Physiology and Metabolism), the USDA-ARS, and the Rockefeller Foundation.
The goal was to familiarize symposium attendees with sensing technologies to assess plant stresses, present existing applications, and discuss potential uses and needs. The structure of the symposium included oral presentations, poster papers, and exhibits that were intended to facilitate discussions and provide opportunities for participants to explore new and innovative applications for remote sensing technologies to measure plant growth and assess stresses from laboratory, mobile ground-based, and airborne platforms. Applications for plant stress detection and measurements with imagery, analog, and digital devices also were discussed, using natural lighting conditions, as well as active lighting sources. Considerable time and effort were devoted to discussing meaningful applications of the technologies that address real-world problems of scientists and producers. The point was made several times, in different ways during presentations and discussions, that developing technologies and publishing the results in scientific articles was not adequate to entice producers to adopt remote sensing technologies. As with any business venture, remote sensing must pay its way and part of this requirement is the expectation that scientists will work with users and producers to modify cultural practices and adapt management systems to more fully use data and information gathered using imaging and remote sensing tools. These ideas and concepts are dispersed throughout the 17 chapters contained herein. .... . .
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